Effects of potassium on lipid-protein interactions in light sarcoplasmic reticulum.
This study shows the effect of K+ on phospholipid-protein interactions in light sarcoplasmic reticulum (LSR) as measured by 31P NMR. In the presence of 110 mM K+, a substantial effect of the membrane protein on the behavior of the phospholipids was detected. Subtracting the spectrum of the LSR lipid extract from the spectrum of the intact LSR membrane produced a difference spectrum of much greater breadth than the normal phospholipid bilayer powder pattern. This powder pattern is indicative of a phospholipid domain considerably more motionally restricted than the phospholipids in a normal phospholipid bilayer. The apparent axially symmetric powder pattern is consistent with axial diffusion. In a reconstituted membrane containing the calcium pump protein at a lipid/protein ratio much less than in the light sarcoplasmic reticulum, the broad component was more prominent. The relative resonance intensity of the broad component appeared to be proportional to the lipid/protein ratio of the membrane. In 10 mM K+, no broad powder pattern is observed in the corresponding difference spectrum. Thus, in the absence of potassium, the membrane protein has much less influence on the phospholipid of the membrane, as measured by 31P NMR. In addition to the effects of K+ on the membrane structure of the sarcoplasmic reticulum, K+ modulated the function of the calcium pump. The rate of calcium-dependent ATP hydrolysis increased in light sarcoplasmic reticulum when [K+] increased from 10 to 110 mM. The rate of calcium transport was also stimulated by an increase in K+.